massif, these folds plunge to the south-southeast down the dip of the southeast dipping (S2) foliation.
The map distribution of S2 foliation within the area of figure 1 is given in figure 2. S2 forms a northplunging cleavage arch that extends north-north-westerly through the Weston quadrangle. The crest corresponds approximately with the positions of Holt and Peabody Hills and the Devils Den area. To the north of Devils Den, the trend is more to the northeast. Plunges of folds of S2 are generally gentle to the north or locally to the south-southeast, and folded S2 locally describes domes and basins. A very important observation supported by detailed mapping is illustrated by figure 2. The trace of the retrogressive foliation S2, transects units and folds in the Mount Holly. S2 is not the axial surface of major symmetrical repetitions of units within rocks of the Mount Holly. These older folds are Middle Proterozoic and commonly have steeply dipping axial surfaces as well as steep plunges, whereas the S2 foliation dips gently east and northeast as well as to the west.
Retrogressive minerals muscovite, chlorite, chloritoid, ilmenite, tremolite-actinolite, and biotite all lie within the S2 foliation. Aggregates of albite and epidote commonly overgrow and include the S2oriented minerals. In figure 1, quartzite (Yq), schistose rocks (Ys), and calc-silicate rocks (Yes) of the Mount Holly Complex are distinguished from other rocks of the Mount Holly, which are nonpatterned and designated as Mount Holly Complex undifferentiated (Ymhu). Belts of chloritoid-bearing aluminous schist and garnet quartzites are distinguished by the darker of the two (Ys) patterns. In these rocks, chloritoid is a retrograde mineral that is aligned in the penetrative (S2) regional foliation. The foliation is arched to form the major antiform. Belts of chloritoid-bearing schist (darker Ys pattern in Fig. 1 ) west of the Weston quadrangle have textures that clearly indicate derivation of chloritoid from retrogression of coarse Middle Proterozoic garnets, which are as much as 2 cm in diameter. Iron-rich chlorite derived from the garnet forms elliptical to rod-shaped spears lying in the S2 foliation. In the eastern and northern part of the quadrangle, and on Ludlow Mountain in the Mount Holly quadrangle ( Fig. 1) , garnet is uniformly retrograded to chlorite. Abundant chloritoid is found in the Ys unit (lighter pattern) there as well. Garnet and biotite in the nonchloritoid-bearing Ys unit are retrograded and commonly replaced throughout the Weston quadrangle. Clinozoisite and albite are common retrograde minerals in these schists. Garnet is not present in the cover rocks along the eastern side of the massif.
The first occurrence of Acadian prograde garnet in cover rocks occurs approximately 3 km east of the quadrangle (Fig. 1 ) boundary in the Pinney Hollow Formation (Ratcliffe, 1992a) .
From the above relationships, it is clear that rocks of the massif were retrograded to biotite-grade after hornblende-granulite facies Middle Proterozoic metamorphism. The coexistence of garnet and chloritoid in some of these rocks could be regarded entirely as disequilibrium if it were not for the fact that chloritoid is found locally as inclusions within euhedral garnet in the schist units. These localities occur within the Y?cms unit west of Moses Pond and in the belt of Ymcs east southeast of Moses Pond, extending towards Weston (Fig. 1 ). Localities where inclusions of chloritoid in garnet have been found also are shown on the geologic map and on figure 1. Outside, the garnets, chloritoid, and ilmenite are aligned in the S2 retrogressive foliation. This indicates that in certain areas, garnet grew after S2. These slightly higher, garnet-grade conditions are preserved only within the core of the massif, approximately along the crest of the post-S2 cleavage arch, which probably is an Acadian structure.
One possible interpretation is that the garnet that contains the ilmenite and chloritoid inclusions resulted from Taconian re-metamorphism of Middle Proterozoic schists (Ys) and that these rocks were brought closer to the surface by later (Acadian) arching ( fig. 3 ). Judging from form line maps of the folded S2 foliation (Fig. 2) , the structural relief on the antiform may be 3 to 4 km ( fig. 3) . Therefore, the rocks exposed in the core of the massif may correspond to a pre-arching position 3 to 4 km beneath the non-garnet-bearing cover rocks at the east edge of the massif.
Throughout the area, late crenulation cleavages lack a metamorphic fabric, except for minor chloritization of garnet. Chloritoid-ilmenite-white mica, and retrogressive clots of chlorite, after older garnet, all are kinked or warped by the later folding that accompanied the crenulation cleavages.
Acadian metamorphism of garnet grade and higher did affect areas east of the quadrangle, where there is abundant evidence that garnet grew during and after the formation of multiple Acadian crenulation cleavages (Ratcliffe and Armstrong, 1995; Ratcliffe and others, 1992) . These crenulation cleavages are similar in orientation and in their related fold styles to the F3 and F4 folds in this quadrangle.
The arguments above suggest that Acadian metamorphism in the Weston area never reached the garnet-to biotite-grade expressed by the minerals in the regional S2 retrogressive foliation. Therefore, it is plausible that the S2 fabric and the garnet-chloritoid inclusion structure are relicts of Taconian metamorphism.
In summary, certain units (Y?mab, Y?cms, and Ymcs) contain mineralogy like that in the cover sequence rocks at garnet grade east of the quadrangle. However, this resemblance does not indicate that the rocks should be correlated. The widespread occurrence of schists that contain chlorite, muscovite, chloritoid, ilmenite, and rutile throughout the known Mount Holly Complex (Ratcliffe, 1992b) weakens the mineralogic arguments for such a correlation. Moreover, the close association of these schists with quartzite, calcsilicate rock, and even dolomite marble of the Mount Holly Complex argues against lithologic similarity as a sole reason for correlation.
The Devils Den structure and the basement-cover problem Near the area known as Devils Den in the adjacent Danby quadrangle, labeled DD in figure 1, excellent exposures of albite-muscovite-biotite-quartz schist (Ymab), a microcline-muscovite quartzite and cream-to beige-weathering dolostone crop out (Dale, 1915, p. 21) . The entire section, totalling approximately 40 feet in thickness, dips northeasterly beneath granitic and plagioclase-and tourmalinerich gneisses of the Mount Holly Complex. Below the road (country Route 10), and in exposures above the road to the north, migmatite gneiss underlies the dolostone and quartzite. A subvertical belt of albitic schist (Y?mab) can be traced from the dolostone at Devils Den 1 km to the north in the core of a northerly plunging antiform (Fig. 1) . The western limit of the albitic rocks can be traced 0.5 km south from this road cut where what superficially appears to be a gneiss-cobble conglomerate dips to the west beneath a migmatitic gneiss. In reality, this rock is a strongly sheared pegmatitic gneiss that contains elliptical clots of quartz and gneissic granite. It is not a metasedimentary rock. Thus, the rocks that could be considered to underlie Proterozoic gneiss on the northeast and northwest limbs of a fold both seem to underlie and overlie these gneisses in the northern hook-like termination shown in figure 1.
Therefore, whatever the age assignment of these rocks, they are tightly infolded and generally underlie rocks of the Mount Holly Complex. A simplified and enlarged cross section through the structure described is shown in figure 3.
The dashed lines in figure 3 show the form of the folded S2 foliation, which depicts the axial region of the main Green Mountain antiform. This structure is quite simple. Comparison of the geologic map ( Fig. 1 ) with the formline map ( fig. 2) shows that the geologic units in the Mount Holly do not conform to the trend lines of the S2 foliation. In outcrops, gneissosity in the Mount Holly Complex is subvertical to steeply inclined, and the S2 foliation is axial planar to numerous minor folds that have gently dipping axial surfaces, either to the northwest or northeast. It is clear regionally (figs. 1 and 2) that the S2 foliation transects belts of rocks and folds in the Mount Holly Complex. These older folds, which regionally trend across the Green Mountain massif in a general east-west orientation, are Middle Proterozoic. 
In cross section

Mount Holly Complex
The Mount Holly Complex is named for exposures immediately north of the Weston quadrangle, in the vicinity of the town of Mount Holly (Whittle, 1894a; Ratcliffe, 1992a) . The term recently has been redefined to include all those metaigneous, metasedimentary, and metavolcanic rock and granite pegmatite in the Green Mountain massif, Chester-Athens dome, and Rayponda and Sadawga domes in Vermont that are older than the Ottawan phase of the Grenville orogeny. In Vermont, the minimum age of the Ottawan phase is -950 Ma as determined by the U-Pb zircon age (Karabinos and Aleinikoff, 1990) of post-tectonic intrusive rocks of the Cardinal Brook Intrusive Suite (Ratcliffe, 1991) . These rocks include the Stamford Granite, Harriman Reservoir Granite, Sherman Reservoir Granite, and the Bull Hill Gneiss (Ratcliffe, 1991) . The maximum age of the rocks in the Mount Holly Complex is unknown; however, the oldest dated rocks are intrusive metatonalite and metatrondhjemite (based on textures and chemical composition). These have U-Pb zircon ages of about 1.3 to 1.35 Ga in the Green Mountain massif (Ratcliffe and others, 1991) . Because we could not determine clear intrusive relations with surrounding metasedimentary rock, we chose in the 1991 study (Ratcliffe and others, 1991) to interpret the metatrondhjemites and metatonalites as volcanic and hypabyssal intrusive rocks older than the metasedimentary rocks of the Mount Holly Complex. However, Ratcliffe and Burton now favor the idea that the tonalites and trondhjemites intrude the paragneiss units of the Mount Holly Complex. Granitic gneisses younger than the tonalites and trondhjemite intrude all units of the Mount Holly Complex.
Aplitic granite (Ygg, Fig. 1 ) on Ludlow Mountain intrudes the schists and quartzite there and has been dated at approximately 1.3 Ga. This indicates that the metasedimentary rocks of the Mount Holly Complex must be older than 1.3 Ga (Ratcliffe and others, 1991) . In addition, new mapping (since 1991) of trondhjemite gneisses of the Chester dome reveals that the trondhjemite gneisses intrude metasedimentary rocks of the Mount Holly Complex there. Ages obtained by ion microprobe, ^Pb/^Pb (SHRIMP) analyses of zircons from these trondhjemites are approximately 1.4 Gaf (Ratcliffe, Aleinikoff, and Hames, 1996) . If the tonalitic and trondhjemitic gneisses also intrude the metasedimentary rocks of the Green Mountain massif, some, if not all, of the metasedimentary rocks of the Mount Holly Complex also may be older than 1.4 Ga. These results suggest that the paragneiss units of the Mount Holly Complex are older than 1.3 Ga and possibly older than 1.4 Ga.
In the Weston quadrangle the Mount Holly Complex is divisible into three major groups of rocks (see Correlation of Map Units) these include:
(1) well-layered paragneisses and schists (for example, Ybg, Yrs, Yq, Yes, Ym, Yd, Ycms)
(2) intrusive rocks, including trondhjemite gneiss (Yt), biotite granite gneisses (Ygg), fine-grained felsic gneiss (Yfg) and hornblende dioritic gneiss (Yhd, Yhda), and pegmatite (Yp) (3) metasomatic or fine-grained aplitic gneisses (Yap), albitic gneiss (Yab) possibly related to one or more of the intrusive rocks, and migmatitic gneiss (Ymig). The latter may be in part intrusive and derived by anatexis of original felsic volcanic protoliths. fOne Ga or gigiannum equals 1 billion years
Schists and paragneiss of the Mount Holly Complex
The dominant paragneiss unit of the Mount Holly Complex is a heterogeneous, well-layered, biotitequartz-plagioclase gneiss (Ybg) that contains abundant layers of amphibolitic gneiss, amphibolite and minor layers of quartzite, schist and calc-silicate gneiss. Where these rocks are wide enough to be shown, they are mapped separately. As indicated in the Correlation of Map Units, the Ybg unit is thought to include many layers of these different rocks, which may be found throughout Ybg. From examination of the map, it is clear that rocks of metasedimentary origin, such as quartzites (Yq, Ydq), schists (Yrs, Yrgt, Ymcs), and calc-silicate rocks and marble (Yes, Ym, Ydm), tend occur in parallel belts within or adjacent to major belts of Ybg. These observations suggest that the biotite gneiss unit (Ybg) probably also is metasedimentary or metavolcanic. This association is consistent throughout all of the Mount Holly Complex in the core of the Green Mountain massif and in the Chester and Athens domes to the east.
The schistose rocks (Yrs, Yrgt, Ymcs) appear to be retrograde variants of originally more garnetiferous gneisses or schists that are closely associated with belts of calc-silicate rocks and garnetbearing quartzite. The Ymcs unit, which is quite phyllitic and chloritic, appears to be a more thoroughly retrograded variety of Yrs. Both Yrs and Ymcs contain pegmatite (Yp). Exposures of lustrous silverygreen retrograde garnet-chlorite-muscovite-quartz±chloritoid±ilmenite±paragonite schist (Ymcs) west of Weston have been correlated with Cambrian cover rocks by Doll and others (1961) , Slack and Sabin (1983) , and by Thompson, McLelland and Rankin (1990) . This more aluminous unit resembles some chloritoid-rich beds in the Pinney Hollow and Tyson Formations in the cover rocks east of the Green Mountain massif (Ratcliffe, 1992a) . Examination of the map shows that the Ymcs unit is closely associated with garnetiferous quartzite (Yq), amphibolite (Ya), and calc-silicate rock (Yes). The calcsilicate unit (Yes) contains mappable beds of orangish tan-to beige-weathering, phlogopite-dolomite marble, scapolite gneiss, and tremolite rock. It is associated with albite-muscovite-biotite-quartz schist and a clinozoisite-biotite-actinolite gneiss (Ybcg) and with pegmatite (Yp). The more aluminous schist (Ymcs) passes gradationally into a less lustrous, rusty weathering, more biotitic schist (Yrs). Pegmatite dikes (Yp) intrude the Yrs, Ycms, Yq, and Yes units. Despite the fact that the schistose units contain no minerals indicative of high-grade Proterozoic metamorphism, the rocks interbedded with them do. This, in combination with the overall map relations and the intrusion by pegmatite (Yp), require that these schistose rocks be part of the Mount Holly Complex. The Yrs unit associated with the large quartzite that enters the northeastern corner of the quadrangle is continuous on the ground with lustrous chloritoidmuscovite-ilmenite±kyanite-bearing schists in the Ludlow Quadrangle (Fig. 1 , loc. 1) that there are intruded by kyanite-bearing tourmaline pegmatite and granodiorite gneiss (Ygg) (Ratcliffe, 1992a) . This granodioritic gneiss (Ygg on figure 1) contains zircons that yield U-Pb ages of about 1.3 Ga as mentioned previously. The chloritoid-bearing phyllite there contains relict large 2-to 5-mm porphyroclasts of muscovite that have yielded 39Ar/40Ar laser extraction ages as great as 950 Ma (Hames, personal communication to Ratcliffe, 1990; Ratcliffe, Aleinikoff and Hames, 1996) . The geologic and isotopic data therefore indicate that the retrograded aluminous schists in the central and eastern part of the quadrangle are Middle Proterozoic in age and not cover sequence rocks, despite their general resemblance to the latter.
Chloritoid-bearing, chloritic-muscovite schists like Ymcs and more biotitic (non-chloritoid-bearing) rocks like Yrs are widely developed throughout the Mount Holly Complex. They are associated with large-garnet quartzite, dolomitic marble, and coarse-grained tremolite±talc calc-silicate rocks (Fig. 1) .
This association has been reported from the type Mount Holly Complex in the Mount Holly quadrangle (Ratcliffe, 1992a) and from the College Hill area in the Stratton Mountain and Jamaica quadrangles (Ratcliffe and Burton, 1989; Ratcliffe, in press) . The Wilcox Formation, as redefined by Ratcliffe (1992b) within the Rutland and Killington Peak quadrangles, closely resembles rocks mapped here as Yrs, Ymcs, Y?cms, and Y?mab. A newly discovered belt of coarse-grained to fine-grained dolomite marble and tremolite-talc calc-silicate rock is interlayered with an extensive belt of lustrous chloritoid chlorite-muscovite-quartz phyllonite on Blue Ridge Mountain in the Chittenden quadrangle (Ratcliffe, [1995] , unpub. data). This schist contains 3-to 5-mm elongated rosettes of intergrown chlorite, muscovite, and chloritoid, which constitute as much as 35 percent of the rock. In some cases, the chlorite-muscovite-chloritoid clots have equant, dodecahedral outlines of the original garnet. In other cases, the chloritoid rosettes grew across the prominent retrogressive foliation. The schist is intruded by coarse pegmatite and is included as screens within pegmatite on the slopes north of Chittenden Reservoir along the southern border of the Mount Carmel quadrangle. These rocks all contain abundant coarse rutile, and the chloritoid contains abundant ilmenite as described by Whittle (1894b) and by Brace (1953) .
In general, these more aluminous schists of the Mount Holly Complex are very titaniferous (like is very difficult to map because albitic layers also occur within Yrs, and Y?mab passes locally into garnetiferous schists that are identical to Yrs elsewhere. On the east and west flanks of the adjacent upright antiform, which is cored by felsic and probably intrusive gneiss (Yfg), very coarse-albitic muscovite granofels (Yab) contains sills of felsic gneiss and also exhibits gradational contacts into the Y?mab. Likewise, the Y?mab schist unit is gradational into garnet quartzite (Yq), hornblende-garnet amphibolite (Ya), and calc-silicate rock (Yes). Despite very thorough examination, no evidence for an unconformity between Y?mab and known Proterozoic gneisses could be determined. A conglomerate or quartzite that locally might mark the contact between basement rocks and cover sequence was not discovered. Normally, the contact between basement rock and cover rock across the region is a marked angular unconformity both on the eastern and western borders of the Green Mountain massif. Schist units (Yrs, Ycms and Yq) are clearly truncated by the basal units of the Dalton Formation on the west, and by the basal units of the Tyson Formation on the east (Fig. 1 ) in the adjacent Andover quadrangle . The strong structural concordance west of Moses Pond therefore suggests that Y?cms and Y?mab do not rest unconformably above the Mount Holly Complex. Ga, and this is interpreted as the age of intrusion there (Ratcliffe, Aleinikoff and Hames, 1996) . North of Terrible Mountain, a narrow sill or folded dike-like mass of hornblende-diorite gneiss (Yhd) appears to intrude Yrs and has a narrow selvage of fine-grained amphibolite along the contact. The spatial association of these mafic rocks with the trondhjemite gneiss may indicate that the felsic and mafic intrusive rocks are cogenetic. Dioritic rocks like the hornblende-diorite gneiss form a minor but important part of the tonalite-trondhjemite suite throughout the Mount Holly Complex (Ratcliffe and others, 1991) .
Three areas of granitic gneiss (Ygg) have been mapped. The wide belt in the southwestern part of the map is traceable to a sample locality about 1 mile south of the border that yielded zircon with a U-Pb discordia age of about 1.25 Ga (Ratcliffe and others, 1991) .
A widely distributed felsic gneiss (Yfg) has a map distribution that suggests the unit is intrusive. It forms an irregular border around the migmatite gneiss unit (Ymig) in the north central part of the map and also appears to be a border facies of the trondhjemite gneiss (Yt). The unit appears to intrude or enclose paragneiss units. Along the western limb of the small anticlinal exposure of Yfg northwest of Moses Pond, numerous small lit par lit sills of aplite occur within the albitic schist Y?mab; similar lit par lit sills occur in garnet-quartzite (Yq) and in albitic-muscovite schists interlayered with garnethornblende-amphibolite (Ya).
Biotite-muscovite and biotite-tourmaline pegmatite (Yp) intrude most units in the Mount Holly Complex but are particularly abundant in the schistose and quartzitic rocks. Gneissic layering in the rocks of the Mount Holly Complex is cross cut by the pegmatites but the pegmatites, also are foliated strongly. The pegmatites have not been dated, but judging from field relation they may range from about 1.2 Ga, the age of some granitic gneisses in the Mount Holly Complex (Ratcliffe and others, 1991) to about 1 Ga, the approximate time of the Ottawan Phase of the Grenville Orogeny, which was the last Middle Proterozoic dynamothermal event.
Metasomatic and migmatitic rocks of the Mount Holly Complex
The units Yap and Ymg are interpreted as the products of anatectic melting and interaction of mobilized liquids with country rocks. The protoliths of these rocks are highly uncertain, and the age of the anatexis unknown. They certainly were associated with a high-grade hornblende granulite metamorphism and contemporaneous intrusion of the granitic gneisses (Ygg).
A white fine-grained aplitic gneiss (Yap), consisting of microcline, oligoclase, quartz, and epidote, is widespread and occurs as tiny nonmappable and larger mappable masses in and near calc-silicate rocks (Yes) and amphibolite (Ya). Accessory minerals are albite, magnetite and very minor biotite, and either hornblende or diopside. Grains of sphene as much as 3 mm in length are fairly common. The only masses of this rock large enough to map are located in the northeastern corner of the map. The largest area of aplitic gneiss (Yap) is in contact with marble (Ydm), calc-silicate rock (Yes), and amphibolite (Yhg), and irregular knots of partially reacted amphibolite, plagioclase-hornblende gneiss, or diopsidehornblende rock appear within the aplitic rock. The field observations suggest that this rock (Yap) is the result of carbonate-wall rock interaction and caused by metasomatic enrichment of Na and perhaps depletion of Si during the decarbonization and silicification that produced the calc-silicate rocks. Very minor occurrences of large-albite schists and finer grained albite schist occur as a contact phase at the border of Yfg and along the contact between dolomitic marble (Ydm) and Ybg respectively.
A large area of migmatitic gneiss (Ymig) of uncertain origin is mapped in the northern part of the map. Although quite massive appearing, the rock contains abundant irregular stringers, veins, and amorphous knots of microcline-rich granitic rock. The unit contains abundant microcline and plagioclase, and the parent rock before migmatization may have been a felsic volcanic or intrusive rock.
The contact with Yfg, which forms a partial border around the mass, is gradational. The interpretation favored here is that the migmatite gneiss (Ymig) was mobilized locally and intruded the country rocks.
The gradational contact with Yfg, which is spatially and mineralogically similar to the trondhjemite gneiss, suggests that migmatization may have been related to intrusion of the trondhjemite.
Alternitively, both Ymig and Yfg may have been the result of migmatization that affected all the rocks well after intrusion of the trondhjemite.
Structural Geology
The dominant structural feature in most rocks of the quadrangle is an intensely developed schistosity or phyllitic foliation (S2) produced by remetamorphism of higher grade gneisses, schists, and igneous rocks. This retrogressive or diapthoritic foliation may totally transpose older Middle Proterozoic gneissosity in minor ductile shear zones or it may be aligned subparallel to older gneissic layering, as commonly occurs on the limbs of the later Paleozoic folds. The dominant schistosity is expressed by fine-grained muscovite, aligned chlorite, or other retrograde minerals such as tremolite-actinolite and talc in calc-silicate rocks. Relict Middle Proterozoic gneissosity is locally well preserved, particularly in the more feldspathic and granitic gneisses. Minor pegmatitic or aplitic seams of Middle Proterozoic age cross cut this gneissosity throughout the area and provide clear evidence that the gneissosity is Grenvillian or older. A special strike and dip symbol shown by double strike lines identifies this gneissosity on the map. Overall, relict gneissosity is subparallel to contacts of units and trends east-west across the map. The dips of gneissosity vary from vertical to gently dipping. Gneissosity commonly dips more steeply than the associated penetrative diapthoritic (S2) foliation.
The intense Paleozoic foliation is the regional S2 foliation referred to above. It describes a mostly northwest-trending, northeast dipping pattern that is crenulated by later fold events. The S2 foliation pattern in this quadrangle forms the eastern limb of a major antiformal-S2-foliation arch whose crest appears at or along the western border of the quadrangle (fig. 2 ). In the adjacent quadrangles to the west and northwest, this S2 foliation dips to the northwest and north. The foliation arch describes the antiformal structure of the Green Mountain massif. The S2 foliation is regarded as Taconian, and the age of the arching of the later crenulation cleavages are probably Acadian, Late Taconian, or both. Only limited data are available for these folds, and age relationships between the northeast and north trending folds is not known. Both are referred to as F4 folds.
Age of the fold sets and metamorphic events
The F2 folds and the age of the retrogression of the Middle Proterozoic rocks are thought to be Taconian based on limited data. F2-related shear zones, in the southern part of the massif, contain new biotite aligned in the S2 foliation. Sutter and others (1985) reported cooling ages of 436 and 446 Ma for this biotite. We are reasonably certain that the S2 foliation in this area is coextensive with the S2 foliation dated by them because all of the area between the former locality and the present area has been mapped recently by us (see Ratcliffe and others, 1988) . ^Ar/^Ar data from muscovite from S2 in this area also suggest the possibility of a Taconian age for S2 and the retrogressive foliation here others, 1990, 1991) .
Cooling ages of approximately 410 to 390 Ma were obtained from four samples of muscovite in S2 from localities 2, 3, and 4 ( Fig. 1; localities 3 and 4 also shown on the geologic map) . At several of the localities sampled, some garnets contain inclusions of chloritoid and ilmenite aligned in S2.
Temperatures of 450° to 500°C are needed to form the equilibrium chlorite-chloritoid-garnet textures, based on temperatures determined for similar garnet-and chloritoid-bearing rocks associated with garnet-biotite rocks in western Massachusetts (Hames and others, 1991) .
Assuming temperatures of 450°C to 500°C, or 100 to 150°C above muscovite closure temperature, it is unlikely that the muscovite ages of 410 to 390 Ma could be Acadian. We therefore conclude that the 410 to 390 Ma cooling ages ages reported by Burton and others (1990) indicate a pre-Acadian (or Taconian) origin of the S2 foliation and the F2 fold event.
Because the muscovite sampled for ^Ar/^'Ar dating came from the center of the S2 foliation arch, it is reasonable to assume that these rocks were brought closer to the surface during the F3 and subsequent Acadian fold events. The structural relief on the Green Mountain antiformal arch is approximately 3 to 4 km ( fig. 3) , and, therefore, in a Taconian event the rocks in the core of the arch could have been subjected to temperatures 100°C above, and pressures approximately 1 kb greater than, the comparable non-garnet bearing cover rocks on the east limb of the massif. The structural argument therefore makes rapid unroofing of Acadian muscovite an unlikely explanation for the 410 to 390 Ma ages. Both the structural and petrologic arguments support a Taconian age for the S2 and F2 fold event.
The F3 and F4 crenulation events occurred at very low metamorphic grade and commonly have little or no mineralogic expression. Folds to the east of this quadrangle that arch the regional S2 foliation are demonstrably Acadian based on garnet inclusion fabrics and '"'Ar/^Ar ages for hornblende that have cooling ages as old as 389 Ma from staurolite-kyanite grade rocks in the Chester dome (Spear and Harrison, 1989) . Based on the data presented here, the F3 and F4 crenulation cleavages and arching of the Pinney Hollow Formation as previously mapped by Slack and Sabin (1983) . Rock contains abundant biotite, chlorite, actinolite, sphene, and clinozoisite and relict highly chloritized garnet, and hornblende. Interpreted as an altered biotite-rich homblende-garnetplagioclase gneiss similar to, but more biotitic than either Yhg or Ya Rusty muscovite quartz schist Rusty-brown to yellowish-gray weathering, coarse-grained, garnet-muscovite-spangled schist (Yrs), commonly lustrous and ultrafine-grained where highly foliated; contains layers of muscovite-biotite±gamet quartzite (Yq) and muscovite-biotite-plagioclase±garnet-schist (Yrgt), highly altered to chlorite, sericite, albite, clinozoisite or epidote. Contains abundant albite-quartz and tourmaline veins. Ranges from coarse-grained garnetiferous and biotitic rock to a highly retrograde rock containing clots of chlorite after biotite and garnet. Unit passes gradationally into a lighter colored, yellowishgreenish gray, lustrous chlorite and muscovite-rich schist (Ymcs) that may contain abundant deep-blue-green chloritoid. Clots of chlorite and muscovite as much as one cm in diameter are set in a very fine-grained matrix of muscovite±paragonite±ilmenite. Exposures in Greendale Brook 1 km southwest of Weston Priory are highly pockmarked with oriented, foliated clots of chlorite as much as 1 Vz cm long lying in the prominent retrogressive foliation, the clots are derived from chloritization of garnet and biotite. This distinctive structure is widespread throughout Ymcs in the belt extending from this point eastward into the Andover quadrangle, and is developed where strain in association with the retrogressive foliation is not high enough to produce the complete transposition that normally results in the more lustrous chloritic variety of Ymcs. Unit may contain secondary albite and or highly chloritized biotite rather than chloritoid. Both Ymcs and Yrs contain irregular lenses of pegmatite (Yp), beds of gamet-plagioclase-muscovite quartzite (Yq), and are closely associated with calc-silicate rocks (Yes), marble (Yd or Ym), and gamet-hornblendeamphibolite (Ya). Overall, Ymcs is finer-grained and more chloritic and muscovitic than Yrs, however the distinction is difficult to make and appears to be, in part, the result of more Locality where chloritoid has been identified in thin section, commonly associated with garnet, chlorite, ilmenite (or rutile), and muscovite
Locality where muscovite has been sampled for 40Ar/39Ar dating
